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(54) BACK LIGHT DEVICE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a back light device in the side edge system 
which is made light-weight while keeping a prescribed luminance of a light 
source surface. 

SOLUTION: A rectangular light transmission member 1, a light source 3 which 
is provided on the side face of this rectangular light transmission member 
1 and makes light incident from the side face of the rectangular light 
transmission member, a light reflection plate 5 which is arranged at the 
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rear of the rectangular light transmission member 1, and an optical film 
6 which is arranged in the front of the rectangular light transmission 
member are provided. With respect to the rectangular light transmission 
member 1, plural light transmission plates 9 and 10 whose rear faces silk 
pattern faces 2a and 2b are formed on are so arranged that they face each 
other with a gap 11 between them. 
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CLAIMS 



[Claim(s) ] 

[Claim l] The rectangle-like light guide section material which maintains 
a gap and comes to carry out opposite arrangement of two or more light guide 
plates of each other with which the silk pattern side was formed in the 
tooth back. Back light equipment characterized by having the light source 
which it is prepared [ light source ] in the side edge side of each light 
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guide plate of this rectangle-like light guide section material, and 
carries out incidence of the light to said each light guide plate from that 
side edge side, the light reflex plate arranged at the tooth back of said 
rectangle-like light guide section material, and the optical film arranged 
in the front face of said rectangle-like light guide section material. 
[Claim 2] Back light equipment according to claim 1 characterized by having 
the cylindrical lens which is prepared between the optical incidence edge 
of rectangle-like light guide section material, and the light source, 
applies the light by which outgoing radiation was carried out from said 
light source to a center section from the edge of said rectangle-like light 
guide section material, and homogeneity is made to distribute. 
[Claim 3] At least one of two or more light guide plates which constitute 
rectangle-like light guide section material is back light equipment 
according to claim 1 characterized by being formed in the shape of [ whose 
thickness increases toward the center from the end face in which light 
carries out incidence ] a cylindrical lens. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001]. 

[Field of the Invention] This invention relates to the back light equipment 
of a side edge method used for a transparency mold liquid crystal display. 
[0002] 

[Description of the Prior Art] The back light equipment of the side edge 
method with which a uniform surface of light source is acquired by 
predetermined brightness is adopted as the back light equipment of a liquid 
crystal display. The perspective view of the back light equipment of 2 LOT 
type side edge method of the former [ drawing 9 ] and drawing 10 are the 
sectional views in X-X-ray in drawing 9 . In drawing, 1 is the light guide 
section material of the shape of a rectangle formed with the transparence 
acrylic resin plate with a thickness of 8mm, and the silk pattern side 2 
is formed in the tooth back, 3 is the light source (henceforth the '"light 
source") of the shape of a straight line arranged in the edge surface parts 
la and lb of both sides where the light guide section material 1 counters, 
respectively, and consists of a hot cathode tube or a cold cathode tube. 
The reflecting mirror which 4 carries out specular reflection of the light 
of the light source 3, and carries out incidence to the light guide section 
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material 1 from the end face, the light reflex plate which 5 carries out 
diffuse reflection of the light from the light source 3 and the light guide 
section material 1, and is returned in the light guide section material 
1, and 6 are the optical films formed with the lens sheet arranged in the 
front face of the light guide section material 1, and the luminescence side 
of back light equipment is constituted. Back light equipment 7 consists 
of the above 1-6. 

[0003] In addition, the above-mentioned silk pattern means what was formed 
by the printing technique by the pattern of the shape of a dot, poor **, 
and arbitration in white ink etc. for the purpose of carrying out diffuse 
reflection of the light, and, as for a silk pattern side, the 
above-mentioned silk pattern aiming at the diffuse reflection of light says 
the printed field. 

[0004] Diffuse reflection of a part of light which spreads to a center while 
it enters in a light guide plate 1 and incident light repeats total 
reflection with a SnelT s law, after the light which came out of the light 
source 3 carries out specular reflection several times with a reflecting 
mirror 4, and spreads the inside of this light guide plate 1 is carried 
out by the silk pattern side 2, incidence of the back light equipment 
constituted as mentioned above is carried out to the optical film 6, and 
diffusion outgoing radiation is carried out to a front face, and it serves 
as a luminescence side. 
[0005] 

[Problem (s) to be Solved by the Invention] Although the surface light source 
of brightness with the uniform back light equipment of the conventional 
side edge method constituted as mentioned above is acquired, enlargement 
of a luminescence side is needed with enlargement of a liquid crystal 
display, and the high increase in power of the light source is needed from 
the need of securing the brightness of the surface light source. 
[0006] Drawing 11 is the sectional view of the conventional 4 LGT type back 
light equipment which extended the conventional configuration shown in 
drawing 10 , and attained enlargement. This back light equipment attained 
enlargement by thickening thickness of the light guide section material 
1 like 16mm, and has obtained brightness required of doubling the number 
of the light sources 3. However, with this configuration, since the 
thickness of the light guide section material 1 becomes thick, the weight 
of back light equipment increases to about 2 times of surface ratio, and 
lightweight-ization of a liquid crystal display cannot be attained. 
[0007] This invention was made in order to solve the above-mentioned 
technical problem, and it aims at obtaining the back light equipment of 
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the side edge method which can attain lightweight-ization, holding the 

brightness of a predetermined surface of light source. 

[0008] 

[Means for Solving the Problem] The rectangle-like light guide section 
material to which the back light equipment concerning this invention 
maintains a gap, and comes to carry out opposite arrangement of two or more 
light guide plates of each other with which the silk pattern side was formed 
in the tooth back. It has the light source which it is prepared [ light 
source ] in the side edge side of each light guide plate of this 
rectangle-like light guide section material, and carries out incidence of 
the light to each light guide plate from that side edge side, the light 
reflex plate arranged at the tooth back of rectangle-like light guide 
section material, and the optical film arranged in the front face of 
rectangle-like light guide section material. 

[0009] Moreover, it is prepared between the optical incidence edge of 
rectangle-like light guide section material, and the light source, and has 
the cylindrical lens which applies the light by which outgoing radiation 
was carried out from said light source to a center section from the edge 
of said rectangle-like light guide section material, and homogeneity is 
made to distribute. 

[0010] Moreover, at least one of two or more light guide plates which 
constitute rectangle-like light guide section material is formed in the 
shape of [ whose thickness increases toward the center from the end face 
in which light carries out incidence ] a cylindrical lens. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of 
this invention is concretely explained based on a drawing. 
Gestalt 1. drawing 1 of operation is the sectional view of the back light 
equipment of 4 LGT type side edge method of the gestalt 1 of implementation 
of this invention, and has the luminescence side of the same magnitude as 
the conventional example shown in said drawing 11 . In drawing, the light 
guide section material 1 consists of the 1st light guide plate 9 and 2nd 
light guide plate 10 of two sheets which were formed with the transparence 
acrylic resin plate with a thickness of 4mm, respectively. Through the 8mm 
opening 11, the 1st light guide plate 9 and 2nd light guide plate 10 counter, 
and are arranged, and silk pattern side 2a and 2b are formed in the tooth 
back of the 1st and 2nd light guide plate 9 and 10, respectively. The light 
source by which two 3 was arranged in each edge surface parts la and lb 
of both sides where the light guide section material 1 counters, 
respectively, The reflecting mirror which 4 carries out specular reflection 
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of the light of each light source 3, and carries out incidence from the 
edge surface part of the 1st and 2nd light guide plate 9 and 10, The light 
reflex plate which 5 is arranged at the tooth back of the 2nd light guide 
plate 10, carries out diffuse reflection of each light source 3 and the 
light from the 1st and 2nd light guide plate 9 and 10, and is returned in 
the 1st and 2nd light guide plate 9 and 10, 6 is the optical film formed 
with the lens sheet arranged in the front face of the 1st light guide plate 
9, and constitutes the luminescence side of back light equipment. Back light 
equipment 7 consists of the above 1 (9 10) -6. 

[0012] The back light equipment constituted as mentioned above After the 
light which came out of the light source 3 carries out specular reflection 
several times with a reflecting mirror 4, while it enters in the 1st and 
2nd light guide plate 9 and 10, and incident light repeats total reflection 
with a Sneir s law within the 1st and 2nd light guide plate 9 and 10 and 
spreading to a center Reflection is repeated between the 1st and 2nd light 
guide plate 9 and 10, diffuse reflection of a part of light which spreads 
the inside of this 1st and 2nd light guide plate 9 and 10 is carried out, 
it carries out incidence to the optical film 6, and diffusion outgoing 
radiation is carried out to a front face by silk pattern side 2a and 2b, 
and it serves as a luminescence side with them. 

[0013] Since silk pattern side 2a and 2b are formed in the duplex while 
lightweight-ization is realizable because the back light equipment of the 
gestalt 1 of this operation forms an opening 11 among the light guide plates 
9 and 10 of two sheets, the brightness of a luminescence side becomes high. 
[0014] In addition, although opposite arrangement of the light guide plate 
of two sheets with which the silk pattern side is formed in the tooth back 
was carried out through the opening with the gestalt 1 of the 
above-mentioned implementation, opposite arrangement of the light guide 
plate of three or more sheets with which the silk pattern side is formed 
in the tooth back may be carried out through an opening, respectively. 
[0015] Gestalt 2. drawing 2 of operation is the sectional view of the back 
light equipment of 4 LGT type side edge method which made small the opening 
11 between the 1st and 2nd light guide plate 9 and 10, and made small 
brightness nonuniformity of the part near the light source 3, and the same 
sign as drawing 1 shows the same part or the considerable part, respectively. 
Although brightness, nonuniformity will occur compared with equipment 
conventionally which was shown in drawing 11 into the near part of the light 
source 3 if an opening 11 is enlarged like the gestalt 1 of said operation 
With the gestalt 2 of this operation, since 4mm and an opening 11 were made 
small like 0. 2mm, the thickness of the 1st and 2nd light guide plate 9 and 
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10, for example In addition to brightness nonuniformity hardly changing 
to equipment conventionally [ said ], since silk pattern side 2a and 2b 
are formed in the duplex, the brightness of a luminescence side becomes 
high. 

[0016] Gestalt 3. drawing 3 of operation is the sectional view of the back 
light equipment of 2 LGT type side edge method of the gestalt 3 of 
implementation of this invention, and the same sign as drawing 1 shows the 
same part or the considerable part, respectively. In drawing, 12 is a 
cylindrical lens with a cylinder-like refracting interface, is arranged 
along the both ends of an opening 11, and is taken as the structure which 
converges the light by which outgoing radiation was carried out from the 
light source 3, applies to a center section from the edge of the 1st and 
2nd light guide plate 9 and 10, and homogeneity is made to distribute. 
[0017] When there is no cylindrical lens 12, in order not to use effectively 
the light which a part of light by which outgoing radiation was carried 
out came out of the light source 3 to the direct transverse plane at the 
edge of a luminescence side, and carried out incidence into the opening 
11 as the broken line showed to drawing 4 , and not to spread to the center 
section of the light guide plates 9 and 10, brightness nonuniformity occurs. 
However, while being able to use the outgoing radiation light of the light 
source 3 effectively since it will reach to the center section of the 
luminescence side if the light by which outgoing radiation was carried out 
from the light source 3 is applied to a center section from the edge of 
the 1st and 2nd light guide plate 9 and 10 and homogeneity is distributed 
as a cylindrical lens 12 is formed with the gestalt 3 of this operation 
and the broken line showed in drawing 3 , the brightness nonuniformity of 
a luminescence side decreases. 

[0018] In addition, although the cylindrical lens was used with the gestalt 

3 of the above-mentioned implementation, you may be other optical means 
which have the same operation. 

[0019] Gestalt 4. drawing 5 of operation is the sectional view of the back 
light equipment of 2 LGT type side edge method of the gestalt 4 of 
implementation of this invention, and the same sign as drawing 1 shows the 
same part or the considerable part, respectively. The 1st light guide plate 
13 of the shape of a cylindrical lens which becomes thick as the gestalt 

4 of this operation is thin in the edge at which the light from the light 
source 3 carries out incidence of the configuration of a light guide plate 
and it progresses in the center. Maintain an opening 11 for the 2nd light 
guide plate 14 of the shape of a cylindrical lens formed similarly, make 
a convex side counter, and it arranges. Silk pattern side 2a is formed in 
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the convex side (tooth-back side) of the 1st light guide plate 13, and silk 
pattern side 2b is formed in the flat-surface side (tooth-back side) of 
the 2nd light guide plate 14. 

[0020] According to the gestalt 4 of this operation, as shown in drawing 
6 , the incident angle of the light which carries out incidence to the convex 
side of the 1st light guide plate 13 from the light source 3 is smaller 
than the incident angle theta 1 of the light to the monotonous light guide 
plate 9 shown in drawing 7 . In the basis of n2>nl, since include-angle 
change is so small that the include-angle change at the time of refraction 
has [ a refractive index ] a small incident angle, since it becomes larger 
than theta 2 in drawing 7 and possibility of carrying out total reflection 
becomes high, theta3+theta4 in drawing 6 can ease the brightness 
nonuniformity in the edge of a luminescence side. 

[0021] Moreover, as shown in drawing 8 , when the light from the light source 
3 reflects on the front face of the 1st light guide plate 13, in order that 
whenever [ to the 1st light guide plate 13 / incident angle ] may approach 
perpendicularly as it goes to the center section of the luminescence side, 
incidence is surely carried out into the 1st light guide plate 13. For this 
reason, with the gestalt 4 of this operation, since it becomes less than 
the configuration of the gestalt 1 of operation that the light which carried 
out incidence leaks to an opening 11 at the edge of a luminescence side, 
brightness nonuniformity decreases. 

[0022] In addition, although maintained the opening 11 for the 1st light 
guide plate 13 and the 2nd light guide plate 14 formed similarly, and the 
convex side was made to counter and being arranged with the gestalt 4 of 
the above-mentioned implementation, the same effectiveness is acquired 
even if it forms either with a plate-like light guide plate. 
[0023] 

[Effect of the Invention] Since this invention is constituted as explained 
above, it does effectiveness as taken below so. 

[0024] Since it constituted by making two or more light guide plates with 
which the silk pattern side was formed in the tooth back in rectangle-like 
light guide section material, respectively counter through a gap mutually, 
back light equipment with the high brightness of a luminescence side is 
obtained more nearly lightweight than before. 

[0025] Moreover, since the cylindrical lens which applies the light by which 
outgoing radiation was carried out from said light source to a center 
section from the optical incidence edge of said rectangle-like light guide 
section material, and homogeneity is made to distribute between the optical 
incidence edge of rectangle-like light guide section material and the light 
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source was prepared, the light of the light source can be used effectively 
and back light equipment with the still higher brightness of a luminescence 
side is obtained. 

[0026] Moreover, since it formed in the shape of [ whose thickness increases 
at least one of two or more light guide plates which constitute 
rectangle-like light guide section material toward the center from the end 
face in which light carries out incidence ] a cylindrical lens, the light 
of the light source can be used effectively and back light equipment with 
the still higher brightness of a luminescence side is obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the back light equipment of the 
gestalt 1 of implementation of this invention. 

[Drawing 2] It is the sectional view of the back light equipment of the 
gestalt 2 of implementation of this invention. 

[Drawing 3] It is the sectional view of the back light equipment of the 
gestalt 3 of implementation of this invention. 

[Drawing 4] It is drawing showing the locus of light in case there is no 
cylindrical lens of the gestalt 3 of operation. 

[Drawing 5] It is the sectional view of the back light equipment of the 

gestalt 4 of implementation of this invention. 

[Drawing 6] It is drawing showing the locus of light when light carries 
out incidence in the light guide plate of the shape of a cylindrical lens 

of the gestalt 4 of operation. 

[Drawing 7] It is drawing showing the locus of light when light carries 
out incidence in a monotonous light guide plate. 

[Drawing 8] It is drawing showing the locus of light when light carries 
out incidence to the light guide section material of the shape of a 
cylindrical lens of the gestalt 4 of operation. 

[Drawing 9] It is the perspective view of the back light equipment of the 
conventional 2 LOT type side edge method. 

[Drawing 10] It is a sectional view in X-X-ray in drawing 9 . 
[Drawing 11] It is the sectional view of the back light equipment of the 
conventional 4 LGT type side edge method. 
[Description of Notations] 

1 The 1st light guide plate of the shape of light guide section material, 
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opening, 12 cylindrical lens, and a 13 cylindrical lens, the 14 
cylindrical-lens-like 2nd light guide plate. 2a, 2b Light guide plate 2a, 
2b A silk pattern side, 3 The light source, 4 A reflecting mirror, 5 A light 
reflex plate, 6 An optical film, 7 Back light equipment, 9 The 1st light 
guide plate, 10 The 2nd light guide plate, 11 
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